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MB isoenzyme levels and a correlation of 0.62 was reported when
the score was compared with the thallium score. Since QRS score
has been compared with the size of single myocardial infarcts
measured at postmortem examination, one might then conclude
that the left ventricular ejection fraction, after a myocardial in-
farction, correlates well with the extent of the myocardial necrosis,
thus the QRS score.
Young et al. performed both the QRS score (as well as other
descriptors of the electrocardiogram) and radionuclide angiography
in patients with ischemic heart disease, the majority with one or
more previous acute infarcts. Their results suggested rather poor
correlation between left ventricular ejection fraction and QRS score.
They concluded that there is substantial limitation in the QRS
scoring system for predicting ejection fraction,
The QRS scoring system was designed to estimate infarct size.
Although there is fairly good correlation between the left ventric-
ular function and the amount of myocardial necrosis, factors other
than necrosis may limit function, Acute reversible myocardial
ischemia can result in major impairment in left ventricular function
which may not resolve for a prolonged period after the resolution
of ischemia. Therefore, in patients who have frequent bouts of
angina pectoris, one might expect that left ventricular function
would diminish during an ischemic episode and then not return to
its baseline level until some subsequent indeterminant time. Their
left ventricular ejection fraction would therefore be lower than that
predicted from an index of infarction such as the QRS score.
However, it is not indicated in the Methods section of the report
that the authors had validated their method of performing QRS
scoring prior to evaluating the electrocardiograms. In the absence
of such validation, it is not possible to determine whether the
"limitation" is in the scoring system itself or in the authors' ability
to apply the scoring system.
Therefore, the limitation of the use of the QRS score for the
estimation of left ventricular function is due not only to limitation
of assessing the size of infarcts (especially mUltiple infarcts), but
also to presence of reversible ischemia. This methodology (com-
parison of ejection fraction and QRS score) is not sufficient to
permit a true evaluation of the ability of a QRS scoring system
designed to estimate infarct size. Investigators who wish to use
this scoring system should validate their ability to perform QRS
scoring by blinded comparison with one of the authors of the
original studies.
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Reply
We believe that the QRS score established by Palmeri et al.
(Ref. 2, Wagner and Hinohara) is interesting and the attempt to
relate the QRS score to ejection fraction was quite worthwhile.
Previous reported attempts to relate left ventricular function to
electrocardiographic findings had seemed promising. A very im-
portant result of their investigation (and ours) is that nearly all
subjects with low QRS scores or normal electrocardiograms have
normal left ventricular function.
In a subset of our patients recently discharged from the coronary
care unit, the correlation coefficient relating left ventricular func-
tion to ejection fraction was - 0.56. This correlation, though sta-
tistically significant, is not particularly helpful to the clinician. A
large series of patients would be helpful in further clarifying this
issue. In the large majority of our patients with a previous infarct,
we found little in the QRS score for predicting ejection fraction.
A correlation of - 0.56 is nearly meaningless for a clinician taking
care of an individual patient.
While it is possible that prolonged left ventricular dysfunction
due to intermittent ischemia could alter the relation between QRS
score and ejection fraction, we doubt that this is the reason for the
low correlation coefficient. The clinical relevance of sustained left
ventricular dysfunction from intermittent ischemia is controversial.
Also, only one-third of our patients had angina or a positive ex-
ercise test. We wonder whether prolonged ischemia-induced left
ventricular dysfunction is any less common in a selected group of
infarct survivors, such as those of Palmeri et al.
Our group of patients is similar to stable patients under the care
of a practicing cardiologist and our findings are therefore relevant.
A normal electrocardiogram accurately predicts normal left ven-
tricular function. However, using Wagner's QRS score, it is not
possible to accurately predict left ventricular function from the
electrocardiogram in stable patients with prior myocardial infarction.
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Evaluation of Prognosis 1 Year After
Myocardial Infarction
The innovative and sophisticated study by Madsen et al. (I)
provides a thorough insight on the I year prognosis after myo-
cardial infarction, From a statistical standpoint, two additional
items of information could be of interest.
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First, the Cox's proportional hazard model expresses the prob-
ability of survival at time t, given an X vector of covariates, as:
(2-4),
where So(t), the survivor function for I3TX = 0, is usually estimated
with Breslow's method (5) and differs slightly from the Kaplan-
Meier estimates. Thus, computation of an absolute probability of
survival with Cox's model needs the knowledge of the score I3TX
and of the underlying survivor function So(t).
These functions may differ in groups I, 2 and 3, because
differences are noted for Kaplan-Meier estimates of I year survival
for these three groups (210/260 = 81%, 734/886 = 83% and
5011582 = 86%, respectively). Such differences may account in
part for the overestimation of deaths in groups 2 and 3 by the
Cox model. Does the overestimation persist, when using the I3TX
score to compute a relative (and not absolute as in Fig. I) risk of
death, weighted by the respective survivor functions of groups 2
and 3?
Second, the accuracy (6) of the three investigated methods is
reported only for one arbitrary end point. A more detailed display,
as provided by ROC curves (7), could be of interest. This point
is of clinical relevance: some physicians may be concerned by the
detection of a very high risk group (for example, high specificity
for the prognosis of death) and others by the detection of a very
low risk group.
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Reply
The Cox model was developed in the first group of 260 patients
(group I) and we did not perform the analysis again in the two
later groups (groups 2 and 3). The model was only tested in these
groups of patients, Therefore, we can only present an underlying
survivor function for group 1. The function was So(t) = 0.807.
The score I3TX can be calculated for each patient by utilizing the
regression coefficients in Table I.
I agree that slightly differing underlying survivor functions in
groups 2 and 3 could account in part for the overestimation of
deaths. In calculating the expected number of deaths in each subgroup
(Table 3) we used the estimated risk of death (Fig. I), which was
based on the underlying survivor function for group I. We believe
that this approach provides a fair method for testing the developed
model in a new study group. It is unfortunately not possible to
repeat the analyses with the survivor functions for groups 2 and
3.
We have considered the use of ROC analysis, but this would
be valid only for the Cox analysis. Table 5 presents the classifi-
cation accuracy in the low and high risk ends of the scale. Since
one purpose was to compare the Cox model with discriminant
function analysis and recursive partitioning, we did not include
ROC curves. The classification criteria were fixed for both the
resubstitutions and tests in the three groups of patients. If ROC
were applied, these criteria would change and this would not give
a fair comparison. In addition, ROC curves would not be valid
for discriminant function analysis because discrete variables were
included in the score calculation.
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DVI Versus VVI Pacing in Heart Block With
Low Cardiac Output
With reference to the report by Rietveld et al. (I), it has been
my experience that patients with important heart block (either 2: I
atrioventricular [AVj block or complete heart block and a slow
ventricular rate) with a low cardiac output state due to dominant
right ventricular infarction frequently respond poorly to VVI pac-
ing. On the other hand, the response to DVI pacing can be dramatic
and I think life-saving. We are so often concerned with increasing
the ventricular rate that we tend to forget or underestimate the
contribution the atrium makes to cardiac output.
I have also used atrial pacing in a patient with inferior wall
infarction and predominant right ventricular damage which was
complicated by nodal bradycardia, hypotension and oliguria. VVI
pacing in this patient did nothing except increase the ventricular
rate, whereas atrial pacing reversed the situation.
An important factor when considering a DVI pacemaker is the
patient's atrial rate. I have had the misfortune to place a DVI
pacemaker in a patient with inferior myocardial infarction and
complete heart block with dominant right ventricular damage, only
to find I was unable to capture the atrium. Careful inspection of
the initial electrocardiogram revealed that the patient had an un-
derlying sinus tachycardia.
Rietveld's patient had a severe additional problem in the form
of a previously undiagnosed atrial septal defect, which was ob-
viously an important factor. However, in my opinion we should
offer these patients the best physiologically possible pacing, and
that is a temporary AV sequential pacemaker.
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